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ABSTRACT 

Sixteen lakes were inventoried in the Matanuska-Susitna Valleys for physi­
cal and chemical characteristics. Sampled waters, ranging from 9 to 300 
acres in size, were of the bicarbonate type and varied from very soft to 
hard. Water analyses gave mean values for Ca, Mg, Kand Na of 11.4,2.4, 
0.9 and 2.0 mg/1iter, respectively. Bicarbonate, S04 and Cl for these 
waters averaged 48.0, 2.5 and 1.9 mg/1iter. Correlation coefficients be­
tween various determinations were: conductance and total alkalinity, 0.99; 
conductance and total hardness, 0.99; and total hardness and total alka11n­
ity, 0.99. Seasonal thermal and dissolved oxygen patterns are discussed. 

Growth and survival as defined by gill net sampling were determined for 
stocked game fish in 22 lakes. Mean lengths for Winthrop, Washington rain­
bow trout, Sa1mogairdneri, after 5.5 months of lake residency, ranged f~ 
155-204 mm; and after 16.5 months of lake residency they ranged from 258­
328 nml. Rainbow trout from Ennis, Montana exhibited poor survival during 
their second year of growth. Gill net data are also presented for coho 
salmon, Oncorhynchus kfsutch, and Arctic grayling, Thyma11us arct1cus. 

Potential use of the morphoedaphic index as an indicator of productivity in 
freshwater lakes is discussed. 

Data are presented on selectivity of various type gill nets and e1ectro­
shocking equipment presently being used to evaluate relative growth and 
survival rates of game fish in stocked lakes. 

Chinook salmon, Q. tshawytscha, escapement surveys were conducted on 15 
strea/lls from July 24-August 5, 1974. The 1974 escapement counts were sub­
stantially lower thin the 1973 enumerations but were comparable with counts 
prior to the high escapements that occurred during 1973. 

Foot surveys were conducted on s1x streams to enumerate spawning coho salmon. 
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RECOMMENDATIONS 
Emphasis should be directed toward the following activities: 

1. 	 Catalog chemical and physical parameters of lakes in the area and deter­
urine growth and r€'lative survival o·f salmonids in these waters. 

2. 	 I~va luate various sampling techniques that are presently employa:lin the area. 

3. 	 Determine chinvok and coho salmon escapements in selected streams of the 
art'a and evaluate returns of hatchery chinook to Willow Creek. 

4. 	 I:xpand coho salmon research in the Susitna River basin to assess fish 
whl.'(' 1s as a method of determining escapements and surnniarize all exUting 
data in the Cook Inlet area. 

OBJECTIVES 

I. 	 To determine and record the environmental characteristics of cer­
tain potential fishery waters of the job area and to develop and 
evaluate plans for the enhancement of resident fish stocks. 

To assist as required in the investigation of public access 
status to the area's fishing waters and to make specific"recom­
mendations for selection of sites for segregation. 

3. 	 To make recommendations for the proper management of various 

sport fish waters in the area and to direct future studies. 


TECHNIQUES USED 

Tec.hn i ques for collection and analysis of water samples are identical to those 
descrih('d by Engel (1974). Water samples were shipped to the U.S. Geological 
Sut'vcr, Salt Lake City, Utah, where the analytical work was performed follow­
ing procedures described by Brown et. a1 (1970). 

Chemical mj lliequivalents per liter were computed by multiplying the reported 
concentration of the individual constituents, in milligrams per liter by the 
reciprocal of their combined weights. 

Monofilament gill nets (12S'X6') with five mesh sizes were used to c:ollect fish 
specimens. Nets were normally set for approximately 24 hrs.in each lake. These 
gill net s differed in their mesh si zes and monofilament diameters, therefore 
catches were segregated to evaluate selectivity of the different net types. 

Fish shocking was,:ondllcted with a boat mounted electroshocking unit, describ­
ed in detail by Kalb (1974). 

The agt' of planted salmonids was determined, when necessary. by examination 
of senIes pressed between glass slides. Fork lengths were recorded to the 
nentest millimeter and weights to the nearest 0.01 lb. 

Chinook spawnin~ populations were enumerated by aerial, boat and stream­
bank surveys. Chinook carcasses were measured for fork length and examined 
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(,,)1(\ "jl,\\\'liitl), pOjllll'ltiOIl'; \\'1'1'(' l'rHlInCl'at0{\ hy foot survey~ within establighed 
I 11t!,· \ ,I I I'; I' , 

\ [('I1'1"'I'.ln \,1.'11' \-I:IS )(K:ltcd on Fish Crc<''' immediately downstream from the 
I;p,,:,(' 1l1IY'\;I<.;j I LI lIi,t!hwav culvert. The weir was operated from .July 8-Sept­
(,lTIhl'l' h to enumerate all salmon specie's entering the Fish Creek system. The 
\\ei r. constnlcted by the Commercial Fish Division, was described by Watsjold 
( 1 \)7·'1) . 

FINDIN(,S 

III r n ldlH," t ion' 

in 1,'o,:J lilllnologi(;al inventory of "tacked lakes was initiated by Engel 
\1~)'";I, Ivith Oln objective of establishing indices of productivity for lakes 
in lh(' ~1:lt;ITlllska-Susitn<l \'alleys. During this job segment the inventory was 
('xp:llided to include other lakes with management potential. In addition ther­
111:11 :lflll d i 5sol veJ oxygen patterns were al so monitored in several of the 1973 
,;t lid" Inkes to as~ess seasonal and yearly variations. 

Tilt' ;lit\'~; i ca 1 and c I inw,tologica1 features of the Matanuska-Susitna Valleys 
h;\\,(' 1'('I'n prt'viously described by Engel (1974). 

[,11\'si";1] Characteristics of the Lakes: 

~'1(lrplw!llt't ri c features of 16 laK(,s are presented in Table 1. The lakes range 
III SlIl'l"l\'r> ;l1'e:1 from 9 to 300 acres, and from 23'-170' in depth. Byers and 
'li 1() II i I.:l"('S have permanent outlets '"hile the others are landlocked or have 
illll'l'!!li l t('llt olltlf)t disL'llargc. All but two lakes, Twelvemile and Wishbone, 
,j'( .I1\'";lt(~d nil tlw Valley floors below 850 ft elevation. 

\\'nil('I'irl':, or monthly temperatures in 11 lakes began in 1973 and was contin­
',i,'.! OJ! il i iH' 1akcs throughout the summer of 1974. Vertica 1 temperature series, 
\,.lth thl' ,Litl' of ohservation, are shohn in Table 2. As was found during the 
j)rt'vi ('W ),C<lJ', lake" clc('per than 6 m were thermally stratified for at least 
, il()rt inJl of the summer. 

i :d,,(" I:, I hI' Pa Imer area bt.>came ice-free (May 2-6) which was identical to the 
: ;llil"" 01' !('l'-()llt oc('urring in 1973, Comparison of surface temperatures re­
\I',iJ,'d;1 ,c;imil;lY seasnnal pattern for all lower elevation lakes (Figure 1). 
',I It i,.-,' tC'lHjWrll ~ln es duri ng the 1974 season averaged 2°F_4°F warmer than 
1 it, .." i'v(i()rdl'J the previous year. A maximum surface temperature of 72°F was 
"','II,r,le,l on Luci lIe Lake in July. Ice formation on Valley lakes did not 
ih'l'ur !lllti 1 the first week in November, the latest freeze-up observed during 
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'1~!lljC 1, ~lor]lhom('tri c \lata for Selected Lakes of the Matanuska-Susitna 
\'aii{'Ys, 1974. 

-~--- -- --- _.. _.. _-."- ---- -- - - -------.. --- ­

~1:1 \ t IllUlll 

SlIrt":ll:(' llepth UC'vat ion 
: ,I)' I '\c r("; ( ft) (ft) Location (SM) 

--- "---- --.- ------- -----. 

1':1 1 k II· 4S 10(1 Tl7N R2E Sec. 14 

. i 1 ir (' t 1 ,,; I L~ :IS 100 Tl7N RIW Sec. 15 

~II 11\ 1 :11 I' ' ..~ 100 Tl7N RIE Sec. 14 

l; i I.ll !: 1 ' ~ lit \ In 100 Tl7N fur ,Sec. 12 

;;,1 i ! •. j. .. 3,"'1 
r [' jO Ino T17N RIE Sec . 12 

:; (. \ \' II 1.1' ',' : II:: i 1 (' I () 1 10 650 T19N R3E Sec. 19 

j" '1' k; 1 ] 1 S 41 550 T24N R4W Sec. 9 and 12 

\\' i ~:hh(l!i(\ bfl ~5 1,600 Tl9N R2E Sec. 24 

i \ \' t' I :'; ~) (I (1 ]70 815 T31N R5W Sec. 36 

"l i ~_'.l:( \ ( - ,) 
- :'8 j50 T2SN R4W Sec. S 

l :1 rpl'i 1 'l i..'\ r 11 :. ::;0 140 Tl6N R4W Sec. 32 

, .. 
11 Il: 100 i 10 ;;08 Tl8N RSW Sec. 12 


~.( ,
:)\ i r I ill' k 68 :1(1 245 T18N RSW Sec. 13 

l 'h i c' k, 'I! 1:)8 (lO 2:~O T18N RSW Sec. 24 

1', ~ -"J t \ \ :" ()~ .>1 .'295 T18N R3W Sec. 25 

! \,'f' 1 \' I':n i I,' :;6 .) 5) 1,498 T19N R2W Sec. 6 

- -----_.,"----- -"-"-----­
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r·~-· ~3. h } t' 	 ... "\ i\ 0r~ F'~!t- 4 1-'--(::": 1;: \·~~.. :a.r<_;::,!:a-f)U-':;. ~.r:~; "~111 (.~; (1k·=-:~ > : (j­

-----.. - ­

~:is~. le\·2~i()n 

~O~ Elevation La~es* Lakes*'?r 
Lo\\er 

L1epth ~la t ar::.:5 ~~~:: C~lristiansen Longa John'ior. '1a:' i or: '.le;:-or',- .....:\.... .... Se:nT.OUT LO()~l Lcr:;~ Bonnie RavineL""; , 1 p.l.1."-­

( ....... 8/-	 -;1'0 -;:::;
" 

j / .... -'. I ;) -:/50 8/ ::, 8/(, 	 8/G 7/30 -: /29 7, ~9 -: /25-~.--	 _._---_._. --_. ------ ----- ------- ---- 7/2~ 

') 	 66 64 65 65 '=3 66 65 6( 66 58 ::;') 58 
66 	 6.1 65 65 65 66 65 66 66 58 58 58 
6S 64 65 65 65 66 6S 65 65 58 58 58 

3 65 64 65 65 65 66 64 64 64 53 58 58 
4 65 6..1 64 65 65 65 62 64 63 58 58 58 
5 65 64 64 64 65 64 60 64 63 58 58 58 
6 62 62 63 61 64 64 J, 57 58 
7 62 56 58 54 64 5- 57 

....... 

w 	 8 S4 51 S4 51 63 57 57 

9 50 48 50 47 61 56 50 
-"10 42 47 47 44 57 	 J'- 45 

11 39 44 46 42 55 	 48 
12 39 42 45 41 54 	 45 
13 39 41 44 41 54 	 44 
14 39 40 43 	 42 
15 39 40 42 	 41 
16 39 39 42 	 40 
17 39 	 39 42 
18 39 	 39 
19 39 	 39 
20 39 	 39 
21 39 	 39 
22 39 	 39 
23 39 
24 39 
25 39 

* Elevation less than 500 feet. 

** Elevation over 1,000 feet. 
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Figure 1. Surface Water Temperatures of Nine Matanuska-Susitna Valley Lakes, 1974. 



Al though most ,leer lakes are dimictic, some do not mix completely during 
e;lch cj rcu1ation period. In 1974, as in 1973, vernal mixing was incomplete 
in Chl"istiansen and Matanuska Lakes. During the fall, however, they mixed 
,'omplt'tely due to the latt~ness of ice cover and frequent winds before forma­
ti.Oll 1)( ice cover. Tlds was the first time since the fall of 1972 that com­
l'1<'t(' mixing was eviJent in Matanuska Lake. 

nWl'lll;t 1 c(mdi t ions ;)f thrce mountainous lakes (Lower Bonnie, Ravine and Long) 
did Ill)l receive det8iled study. However, data collected on July 25 indicate 
rlwt I hI.' i r surface \\ater temperatures were 6°F_8°F cooler than those lakes 
tl(';lr 1':11111('1". 

(Iwmi,';ll Characteristics: 

.\ ..;ill),lt' sample, collectell 1 m helow the surface, was obtained from each of 
1(, l;l" (", on .fur.e 10 and II to compare chemical properties (Table 3). 

\11 \\;ltt'rs werc of the bicarbonate type, characterized by a predominance of 
,';1 nmol1); the cation~ (wi th the exception of Prator and Twelvemile Lakes), 
:llld Hl:()~ among anio.Js. The percentage of cations, as cal culated from react­
i\'l~ hcights. varied from 31.3°il-71.9% for Ca, 9.8%-30.9% for Mg, 1.1%-10.4% 
for 1(, and !I.ro-40,S'o for Na. Of the anions, HC03 ranged from 63.0%-91.7%, 
SO,l from 2.S~,-l9, ]"0 amI C1 from 2.6 go-20.99,-,. Carbonate was evident'on1y in 
Ili!',h r~idgE' Lake. Summer pll of surface waters ranged from 6.7 to B.S. 

1': ,It,'r :II1J Iwelvemi Ie Lakt's had a dominance of sodium. Percentage of cations 
t"ll:' I'j"~lr()r :tnd Tlvc1verni Ie l.akes. rcspectively, were 31.3% and 39.5% for Ca, 
" ..';' :111d 11.H~, for Mg. 7.1~, and 7.9°" for K, 39.396 and 40.8% for Na. Bicar­
h'lI:tt" lcvcl~; wert' h7.3'!. for Prator Lake and 76.3% for Twelvemile Lake. 

1"111',· "\lllljl\hit ion ,,1' the sillll[lied waters arc compared to worldwide averages in 
1,11,1,,' I. Cl t i 011 l")T)';1()IH'llt S com]'J red fU\lorably with world averages but among 
: lit' ;1J1 i ()Il~;. hi carhIJIJ:lte was sllbstant iall)' higher and sulfate lower than va1­
:It·" I i ~;tcd by l~lIltnt'r (E)S:';). 

i lit 1t I :,],;c" h'('1": r::mkl'd ina hi gh-to-low order with respect to conductance, 
1,1\:,1 lllnlncss ;1]1(( total alkalinity (Table 5). As in 1973 significant cor­
;·,-1:1111'11: cx.istcl hetl,('('n specific conductance and total hardness (r=0.99), 
'l,e,:;(;(' c"ontlun:;nc(' and total alkalinity (r=O.99), and total hardness and 
1:'i,,: :Jlkalinlty (r=C.99) for the 16 hodies of water. 

'·;ilh·,· ':1 rOTl)', 1 inear relationships exist between the three chemical properties 
I,)! ~!:(' 1~)7.3 ~md 197 Ll analyses, the data from both years were combined and 
:', ";yil~-:lt inn of" C(J~""l'];Hi on coefficients for the combined data again revea1­
" ::'i,-:::n concliniolls existing bel\<Jeen each of the three relationships 

!" ,I.''i 1((')' I'(':-,~; I on anal yses of these three measurements for 38 lakes per­
.:':; :,;I:;()ll;lhlc t'stinwtl0n of the unknown determination when only one has 
:, (II Inlv:,cd (l'i)',lI]'e :?). Sllbstantial deviation from the line of best fit 
'I.;."" '·t :lllr:orm:ll It'vcl,, of nne or mon' other ions. The 1973 analysis re­
\ \·:'!",i 'I.ell :1 dc\ i:ltion in three mountainous lakes. They contained unusually 
II! ,j: ";",1 i I 1 III J eve 1.; whj eh r:li sed conductance above the expected for recorded 
,I 1~;I I '1\1 t Y and hardness. 
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----- -----

T~1~1:'~- l 0 it i (' C0 ~pC 5. ~ ~ i 0;: ':J::- 1c \ ~ ~ "': ;.;;. ~~ 0. S ~ ~ =: ~ ~~ 1.1 sit Ii a \'.:11 1c:.· L:J. kc s , :s-> 
~----_._--- ----- -._- - -- -- ---"-----------------_._---_.. ----_.-- ---------­

\. ­~.3:: i :::·:-:5 ".nlOr.::, 

-------------.--------­
Total Totul 

Lake Ca 1'-lg t-. :\a meq/li ter HC03 SOj (1 meq/li ter 

L~unction 
~mg/l iter 32.0 7.8 1.0 -5.1 135.0 .., 

, 3.4J. 

meq/li ter 1. 597 0.6'+2 0.0:::6 0.135 2.400 :::.213 O.1l9 0.096 2.428 
% of total * 66.5 26.8 1.1 5.6 91.1 4.9 4.0 

Falk 
mg/liter 34.0 5.0 4.2 3.3 128.0 8.1 3.6 
meq/ liter 1.697 0.412 0.108 0.144 2.361 2.098 0.169 0.102 2.369 

'-J 
en % of total 71. 9 17.4 4.6 6.1 88.6 7.1 4.3 

Klaire 
') ~mg/li ter 33.0 5.6 ... .) 3.5 132.0 3.5 4.3 

meq/1iter 1. 647 0.461 0.059 0.153 2.320 2.164 0.073 0.122 2.359 
% of total 7l. 0 19.9 2.5 6.6 91.7 3.1 5.2 

High Ridge 
mg/liter 22.0 7.2 1.2 4.5 100.0 2.9 7.0 
meq/liter 1.098 0.593 0.031 0.196 1. 918 1.639 0.061 0.198 1.898** 
% of total 57.3 30.9 1.6 10.2 86.4 3.2 10.4 

Bairds 
mg/1iter 26.0 4.9 1.3 2.5 108.0 4.8 3.1 
meq/liter 1.298 0.404 0.034 0.109 1.845 1. 770 0.100 0.088 1.958 
% of total 70.4 21.9 1.8 5.9 90.4 5.1 4.5 



la:,:e ~ ,:Cryrt. ~or.i,:: COfi}Jos:ticr: c-: 16 \!atanuska-Susitna \'alley Lakes, 19~4. 

-- ---_.-_.­

Cations Anions 

Total Total 
Lake Ca ~Ig K \a meq/liter HC03 SO~ C1 r:1eq/liter 

Seven t een:ni 1 e 
mg/liter 6.5 1.7 O.~ 4.5 35.0 .3.0 0.6 
meglli ter 0.325 0.140 0.011 0.196 0.672 0.574 0.063 0.017 0.654 
0" of total .:18.4 20.8 1.6 :29.2 87.8 9.6 2.6 

Benka 
mg/liter 4.6 1.2 0.4 1.3 22.0 1.8 0.8 

'-.J 
meq/liter 0.230 0.099 0.011 0.057 0.397 0.361 0.038 0.023 0.422 

'-.J % of total 57.9 24.9 2.8 14.4 85.5 9.0 5.5 

Wishbone 
mg/1iter 4.3 1.0 0.4 2.2 24.0 1.1 0.9 
meg/liter 0.215 0.083 0.011 0.096 0.405 0.393 0.023 0.026 0.442 
% of total 53.1 20.5 2.7 23.7 88.9 5.2 5.9 

Byers 
mg/liter 5.9 0.5 0.7 1.7 18.0 1.6 0.8 
meq/liter 0.295 0.042 0.018 0.074 0.429 0.295 0.034 0.023 0.352 
% of total 68.8 9.8 4.2 17.2 83.8 9.7 6.5 

Tigger 
mg/liter 3.6 0.7 0.4 1.8 19.0 1.3 1.1 
meq/liter 0.180 0.058 0.011 0.079 0.328 0.311 0.028 0.032 0.371 
% of total 54.9 17.7 3.3 24.1 83.8 7.6 8.6 

Can>enter 
mg/liter 3.4 0.6 0.4 1.3 15.0 0.3 0.9 
meq/li ter 0.170 0.050 0.011 0.057 0.288 0.246 0.007 0.026 0.279 
% of total 59.0 17.4 3.8 19.8 88.2 2.5 9.3 



"r Cl: 1. e 	 ;"7jc"i-::i,:n:;' l6 \la1.:d!lUSra-Susit~:""ill.~>- ;.3Y':'::' , 1:;--l, 

.-~ .._--,-- -" -- ,­

Catiop:'c 	 -'\nion,:, 

,,------,-	 ------ ­
Total Total 

Lake Ca :-Ig K '\a me~~t2r HC03 S04 C1 ~eq/ 1 i t :~_-

~'Ldo i: 1 
mg/l iter 1.4 0.4 0.4 0.8 9.[ 2.0 1.6 
meq/liter 0.0 7 0 0.033 0.011 0.035 0.149 0.148 0.045 0.042 0.235 
% of total -4. 7. C' :22. 1 7.4 23.5 63.0 19.1 17.9 

Bj g \0 Luck 
mg/liter 2.6 0.4 0.5 0.4 7.4 1.3 0.7 
meq/liter 0.130 0.033 0.013 0.018 0.194 0.121 0.028 0.020 0.169 

'-J 
():) % of total 67.0 17.0 6.7 9.3 71.6 16.6 11.8 

Chicken 
'7 ')mg/l iter 1.3 0.3 0.4 0.1 / . .:. 1.1 0.6 

meq/li ter 0.065 0.025 0.011 0.005 0.106 0.118 0.023 0.017 0.158 
% of total 61. 3 23.6 10.4 4.7 74.7 14.5 10.8 

Prator 
mg/liter 0.7 0.3 0.3 1.0 4.5 0.6 0.8 
meq/Ii ter 0.035 0.025 0.008 0.044 0.112 0.074 0.013 0.023 0.110 
% of total 31. 3 22.3 7.1 39.3 67.3 11.8 20.9 

Twe1vemile 
mg/Ii ter 0.6 0.1 0.2 0.7 3.7 0.6 0.2 
meq/liter 0.030 0.009 0.006 0.031 0.076 0.061 0.013 0.006 0.080 
% of total 39.5 11.8 7:9 40.8 76.3 16.2 7.S 

Average 

mg/liter 11.4 2.4 0.9 2.0 48.0 2.5 1.9 

% of total 57.9 20.3 4.3 17.5 82.4 9.1 8.S 


* 	 Percentage based on reactive weight (meq/liter). 

** 1.9 meq/liter carbonate was also present. 
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ligurc 2. 	 Regression of Total Alkalinity and Total Hardness on Conductance 
and Tot?1 Alkalinity on Total Hardness for 38 Matanuska-Susitna 
Valley Lakes. 
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- - ---------------- ---------------------------------------

Tahle 4. Comparison of Ionic Composition of 16 Matanuska-Susitna Valley 
Lakes with World Averages. 

1.;1 k(' 

-------­
Cations 

Ca Mg K 

Percentage* 

Na 

Anions 
HC03 S04 C1 

MatSll \' :11 I c)' bl 20 4 15 83 8 9 

\\(It'ldhld< (:,;1 17 3 16 74 16 10 

('hemical AnalysE's of Selected Lakes of the Matanuska-Susitna 
\:Jlley~, 1974*. 

Sp~xj fie­
Cnnductance 
(micromhos/ Total Hardness Total Alkalinity 
em at 25°C) mg/liter 

--------------­
as CaC03 

---~------------

hlt1Ct ion 234 110 111 
I :1 lk .: :).1 110 105 
KLtin' 219 110 108 
II i )~li i: i Ilgt' 19:1 R5 85 
1\:1 i 1'd­ J S,l H:; 89 
S{'Vi'Il~('('nllli It' 65 23 29 
11,'nk:l 41 16 18 
\\'i ';]):1,,1\(' ,11 15 20 

36 17 15 
i i ,I: 11 t) ~. :q 12 16 
',':! t'I'C' n: "t' 11 12 
\ 1 i 1,) 19 5 7 
, i~) \\' i,llCk 17 8 6 
'I I
,>I I ,'i",'1l 14 4 6 

P !';j t (Il" 11 3 4 
10 2 3 

pt'rformed ry lJ. S. Geologica 1 Survey. 

'(1';:1 'I ... ;'(Icil':ll variations were monitored on a monthly basis in Lucille 
:1);,] :-,1;11'~1IU';kil La;"cs. As ('xpected, alkalinity, hardness and conductance 

;lriv,] ':()J)sidr-rahlj depending on the time of year (Table 6). The highest 
V;l J lil C'I \'Il!')'cl! l',ndc-r icC' cover from November through April and the lowest 
her(' : r',,',·rded dt:ring the May through August period. 
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------- - ----

llhl(' 6. 	 Seasonal Chemical Characteristics* of the Surface Waters of Two 
Matalluska-Susi tna Valley Lakes, 1974. 

-.~-----.--.--.--------------------.-----------

Specific 
Total Total Conductance 

Atkal ini ty lIardness pH (micromhos/ 
/.:1 ~ t' 1Il)'.I1itl'r as CaC03 cm at 25°C) 

- .. '--- ._-,.. - --,-.----~--~-.----

!{a:-,~; c M£'an Range ~1ean Range Mean** Range Mean 

I. Ill' i 1 Il' R3-171 121 85-171 120 7.2-8.8 8.2 133-330 202 

\1;1 t anw;k:1 103-171 133 103-154 130 7.6-8.9 8.4 195-245 215 

IlcrvI'11Iined monthly with Model !\L-36-WR Hach Kit. 

C;lklllatt'd hy dividing ~llm of values by number of measurements. 


In ll',;:; dissolved oxygen concentrations were monitored in Matanuska and Luc­
i 11(' Lukes. This sampling was continued in 1974 to further evaluate 02 pat­
tCI'flS in a shallow and deep lake (Table 7). Since Matanuska and Lucille 
1,;1I,('s are very proJllctive the biochemical oxygen demand is relatively high 
;11l<\ rapid (\(']11 e-:=ion of 02 in deeper waters is evidenced during periods of 
rl'~~t:r.icted ci l'l'llLition . 

." i Ilet' I.lle ill (' Lake has a maximum depth of 20 ft and mean depth of only 5.7 
i't, l1Ii\ing occurs throughout most of the lake during the summer months. 
I:vell so, til£' lake has a history of low 02 concentrations during winter months. 
11issolved oxygen 1~v01s usually reach a low of 1.0-2.0 ppm by January. A 
sample' collected on lecemher 24, 1974 revealed oxygen levels were only 0.3 
ppm :It the surface, To evaluate whether this sample was representative of 
();: lev('ls throughOlt< the lake, 40 samples were collected at 300 ft intervals 
:llon~ a line traversing the length of the lake. Measurements, all taken with­
.in 1 III of the' surface ranged from 0.2-1.1 ppm and averaged 0.4 ppm. Several 
llpCIl hate)' sprin~» areas were located which contained dense concentrations of 
dJil() sa Jmon, Onc(!rhynchus kisutch. Samples taken from these spring areas 
rcvca It'd 02 concmtrations ranging from 2.4-7.0 ppm. Dissolved oxygen con­
ccntntion JE'clined rapidly to 1.6 ppm when sampling was conducted more than 
10 I-t: away from the spring areas. This phenomenon may explain why coho sal­

'l1on h:11./(' sllrvi vod during the past two winters when 02 concentrations have 
,I\·,'rii:~('d 0.6 pplll an(~ 0.4 ppm at sampling stations throughout the lake. 

:i! :d;I!!l1n:;k:1 l.ake a "t'rtica] dissolved oxygen series has been collected on 
,; 111('111)'1" hasis since' November 1972. Samples were collected at 3 m intervals 
i (' trw iil:U:.ill\llllI depth at the sampling station (24 m). As previously mentioned 
\<iiljlh,tl' mixing occurreJ Juring the fall of 1972. Oxygen depletion during 
; lw 1')7 2-7:' \dntt~r was evident only below 21 m. Mixing was incomplete during 
11H' spring of 197.~ and by August 1, 02 levels had declined to 0.6 ppm at 
1 _J m. ~1ixing JUTing thE' fall of 1973 was incomplete extending to only 12 m 
;llld 11\' ~larch 1974, 02 levels were down to 1.S ppm at 9 m. Spring overturn 
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Tab,e i. Seasonal Cisso;ved OXY6en Patterns for T-..o Matanuska Valley Lakes, 1973-74. 

~----.--

LUCILLE LAKE 
ppm 

Depth (m) 12/17 1/16 2/21 3/18 4/9 5/22 6/4 7.fl 8/14 9/12 9/23 10/17 12/24 

4.9 2.0 1.0 3.8 11. 7 12.3 11.3 6.8 15.4 9.5 1G.6 12.5 0.3 

3 2.5 1.8 1.0 3.2 9.7 12.9 i.1.4 9.3 3.:; 9.3 8.7 12.3 

6 1.0 0.6 0.7 3.0 7.6 11.1 10.2 9.3 1.0 8.9 5.5 12.1 

Ice (cm) 86.5 99.0 101. 5 90.0 45.0 

Snow (cm) Trace Trace 5.1 5.1 Trace 28.0 

MATANUSKA LAKE 
ppm 

00 
N 

Depth Cm) 2/27 3/20-­ 4/9- 5/13-­ 6/10-­ 7/8 8/19 9/3 9/20 10/8 10/24 

5.0 5.6 4.7 10.8 9.9 10.2 9.1 9.6 10:2 8.1 7.2 

3 4.5 5.2 5.4 10.7 11.0 10.4 9.1 9.6 11.1 8.1 7.0 

6 3.5 3.2 5.5 10.0 12.8 12.8 8.6 9.4 9.9 8.0 6.9 

9 .2.4 1.5 2.0 3.7 2.0 5.5 14.2 18.3 10.0 7.9 7.0 

12 0.9 0.7 0.6 0.4 0.0 0.0 0.0 3.6 0.0 7.4 6.8 

15 0.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 6.4 

18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.2 6.4 

21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.7 

24 (LO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .4.6 

lee (em) 99.0 92.8 83.8 

Snow (em) 10.2 7.6 Trace 



was :lgain incomplete wHh no 02 present below 9 m. Complete mixing to 24 m 
W:1<; ('v'i dellced dudn~; the fall of 1974 when a late freeze-up occurred and by 
lktl)hcr ~>l. 0::, It'vels had reached 4.0 ppm at 24 m. 

11 i'· ,lpparcllt tllnt dis~oIVl'd oxygen can be a major factor in limiting fish 
product i Oil as evi tlcm:ed i n ~1atanuska Lake which ror 15 months was devoid of 
()2 in the hottom IS l1 of water. 

:-);11111' 1 i ng 0 r stOt ked Jakes is conducted to evaluate and develop present stock­
ing pr:lcticcs ail:1ui at enhancing resident fish stocks. 

:n 1')-'. :.1 ~;to~:~erl lakes were sampled under ice with variable mesh gill nets. 
\s ill till' !l;!:.t, netting was directed toward determining growth of fish stock­
(.<1 th·· c:aJ1l(' yt'ar (age 0+) and the previous year (age 1+). Catches of older 
:1)',t· groups arC' usua 11)" too small to a11O\\' comparative analysis. The netting 
:l!so permits a gros:; eva]uation of relative fish abundance. 

';lIh~;tallt ia1 numbcr~; of rainhow trout, Salmo gairdneri, from Ennis, Montana 
:111<\ I,\lllthrop, Washington \~ere utilized in the 1973 planting program. Ennis 
tl'(mt were planted in late June, 1973 as fingerling weighing lOB/lb., where­
as Winthrop fish weighed from 121-1l78/1b. and were stocked a month later. 
Innis aIld Winthrep trout were again planted in 1974 with the exception of 
C:lnoe. need and Tigger Lakes, which received experimental plantings of Alas­

1 ~'~'" 

han :>toeks from lalarik Creek and Swanson River. ;,Innis trout stocked in 1974 
h'cre 11ut evaluated at this time since they had been stocked in lakes as part 
of :In c:qwrimental program whose population estimates will not be calculated 
11111 j I :lftpl' one COITJ;)~cte year of lake residency. Winthrop fish were stocked 
in btl' .llIne, i~)7t1 :\" fingerling weigh:ing from 848 to 1,OOO/lb. 

(;j II I:{'t l';ltdl datil :md stocking histories are presented .in Table 8. Samples 
t;I~(,l1 ,1)lp]"(,.\illJ;I.!<'1y 1(,.S months after introduction indicate that 1973 Win­
throp plants obta inecl ml'an lengths of 258, 297, 313 and 328 rnrn in Long, Sey­
mour. Rocky and Ir(,lle Lakes, respectively. Long and Seymour Lakes were stock­
t'd \~lth fish weighing 1,178/1b. while Rocky and Irene Lakes were stocked with 
fish wl~ighing 12dlh. All were stocked on July 26, 1973 except Long Lake 
whlcll received its plant on July 6, 1973. The shorter average length of fish 
in ~;\'ytnour Lakt' is probahly due to the smaller size of stocked fish but in 
i.ong lake it W3S u combination of size of stocked fish and competition from 
the l'l'-i nfestat ion L) f 1arge numbers of threespine sticklebacks, Gasterosteus 
;ll'uI (';1 tllS, by the sr.' i llg of 1974. Average lengths of 1974 Winthrop plants 
71-ft.c·r-·-~:S months of l~k(' residency ranged from ISS nun in Wishbone Lake to 
.1(1.1 lilll: i 11 ~ii1t :mlisku L;lkc, 

.I .. ! 

lin!\, ~\\"l i:nnistroltt. from the 197':; Ennis plants were captured and these came 
fr .. ·:; i 1'11" J ,ike, l',mis trout were aho <;tocked in Knik, Ravine, Canoe and 
~L!t:llii:,f;1 J..11e·; ill 1')7:; hut no ['nnis trollt \"cre captured in these lakes. This I 

j':ltt('I'll h:li! he-ell [l1'I'V]()llSly reported by Watsjold (19,73) when age 1+ Ennis 
1 rUlll loJCH' 110t C<1!)tUfl'd in :lJly of the productive waters receiving this ~train. 
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u..,0ra~:le,\' 12/:~/-' :<.! .3 Uf 1.1:;-15:: C;.13 (-,I :::1- " -.1 lIJ2,:;()O \\'*** . , 
,, ­Canoe 1l!=6/-~ :"', ! 	 T1+ 481 n :'): 9/8/ - .2 ~) "WO \\' 1 

Irene ll!~( --+ Rl 8 1+ 297-300 3=3 " . 19 -:/':f,/-.3 8, .:1.00 \\ 	 ~ '~\;J.I..-~ 

~ n ( . r~ ~_!:2~T Il+ .119 	 9/3/-= 8,4eo '," 1-: .,. '-, 'j 

Knik 12/13/-:-4 	 RT 40 0+ 132-210 1-0 1'.90 6/24;-.1 37,:;00 ~ 9-:; -~c 

RT 4 11+ 322-398 349 0.09 9/6;-2 20,000 \\' 4~'C1~':: 

co Matanuska 12/-+1--+ RT 154 0+ 113-264 20~ 3.14 6/2..(/71 92,000 ~ 1,0(,0 : , .30!~1 .p. 
RT 4 11+ 376-448 409 O.OS 0/5/72 21,200 ~ ,J. -"_ ... 

, 
-.~ 

, 

Ravine 12/11/74 RT 13 I11+ 329-424 352 0.28 6/10/71 3,700 E 162 300 

,, ­Reed 12/13/7 -+ 	 RT 4 III+ 385-415 398 0.07 5/25/71 4,500 E 126 '-.:...:> 

RT 3 I\,+ 438-488 456 0.05 9/14/70 3,400 W ":'4 170 

Rocky 12/6;-4 	 RT 32 0+ 139- 202 161 0.68 6/24/74 33,000 W 975 560 
RT 3 1+ 297-338 313 0.06 7/26/73 17,700 W _1 300I ! ' 

Seymour 12/13/74 RT 87 1+ 254-332 297 1. 81 7/26/73 257,600 W 1,178 1,120 

Lower 12/11/74 GR 1 0+ 115 0.02 Wild 
Bonnie GR 2 1+ 212-233 223 0.04 Wild 

RT 4 IV+ 233-328 261 0.09 9/14/70 12,200 W 74 120 



--------

, ' 	 . f • ~~ '.j ';. ~ ,-.... ~ c .:J 

L(:~ s ~:- '. 	 . n_ r ~:' i'!.:r 
:::i,'::' 	 \'J.rr~:;err. ?'"L.:::Le ." .ec Sf'e c.:: ..<;...:::_ , ',~~'--:: -:-~- ~. - ;..... - .- R3.:1ge '<ear: ., e: r::- StO(~~:j 	 LL. :\c re 

I 1 S ;'". t-, l> T-: I:"~ "J 	 R: ~....: - ,J l ,:;,~ 1. -..! c· ":j , : 1)'-', ;.: ::.+: ,:;6:' 
C'. : 1 ­
j, ;. 	 :y::)rl ( .. :~'- t:- ~ ,~U' 1:: (~ 

, ~~ 1 	 ") r- ~ ('\ 1 ~ - f ... ,- ­Lon~; ;"~ 1 _ ..... / t 	 PT 1+ ~=3-':S'-) _JI ;' 0,' 4 1 , ." :VI \~ l,l-:S S6(j 
R'I" I+ :;~~-3-l1 328 0.1)-1 'e.' 1 1 . 1 Ii () ~- in- 131; 

1 ., i - - 1- 1~~l~illc .J..!~ _~): -+ 	 55 2EE r .. :::,")':;--l6n 333 ,l.L3 1/.2 ....... 55,SOC G :)23 1St) 


\ictor 11/~1/74 	 5S 0+ 116 0.04 7/9;- -1 2,'700 5 '" -;- 200 
5S 2;:; 1+ 195-:::(,;:: 226 1. 10 8/9/--:' 5,400 K 163 40n 

27:'Echo 11/21;-1 	 55 11 0+ 108-146 118 0.22 7/9;-4 6,900 5 ~ 300I co 
U1 	 55 21 I+ 201-302 241 0.48 8/9/"',-:; 9,200 K 163 400 

rrator 1:::/6/7-1 	 5S 11 1+ 146-18:' 165 0.29 8/10/-:'3 15,000 K 163 150 
55 Il II 1+ 209-225 215 ().22 10/5/71 15,100 K 140 150 

Finger 12/17j';'4 	 5S 29 0+ 140-170 157 0.41 -:/9r4 108,600 K 924 300 

Loon 2/7/""'5 	 55 80 1+ 146-222 183 0.16 8/8/73 16,270 K 143 150 
55 97 1+ 153-200 173 0.13 8/Sr3 16,135 G 133 150 

Harriet 11/21/74 	 GR 13 0+ 153-167 163 0.51 6/11/74 16,400 T Fry 1,820 
GR -1 1+ 240-295 259 0.16 6/15/73 5,400 T Fry 600 

Long (B) 12/11/74 	 GR .." 1+ 221-232 227 0.04 Wild 
GR 4 II+ 288-318 303 0.09 7/3/72 40,000 T Fry 390 
GR 1 III+ 355 0.02 Wild 
GR 2 IV+ 395-410 403 0.04 Wild 



t . ',' c t, " " ~ t c .... +- :J ': 1'. ......., 1-;; j ~: ~-.: :.:. ,_ 2.. ~·:~ ',~ -- + .4:' .~ ~::e~5 IS-~, 
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[ ,- + .. ~~ ".,. r'\ .... ~ , ..... g:: l;a t:.~ 1 ,-' :... .~ _ F'e r I'er,_ 0. L ~i. I~~!:c2L, :.w 
Ls~-~ =- ~ ~-,' ; ... ~~' ..; Sp ec2(.s* \:0~'.:~-:' ,-~la5S Ra r , '""", 'lear. \et tir StoL:.e""... \L:7';~e:!:"''''--''- Let. ,"'cre~~-

1 1- 1-- 6 ! 1 - {- ,'lei 1's (;R 'J ... , 162 1. 2~ . ~ - -- 2, -!('TCl T F~y 530,. -.J.. 

l~GR , \ I ... 25:::-320 285 0.34 6/lSr' 1,1,200 T try 640 
(: r. : 1+ 3S0-SS2 3S 1 0.05 1/ 3/ ~ ~ 5,000 T Fry 310 

he) : [<,j:-:J.inbow trout; 550. ;::uh",':sil\'erj salmon; GR. = Arctic grayling. 
* 7: Key: ~-~inthrop strain; E-Ennis strain; K-Kodiak strain; 1-10lsona strain; G-Green River strain. 
**-x Key: Represents total ~lant stocked into both Kepler and Bradley Lakes. 
**** 1\.('::: [;ensity computed on total acreage of fel'ler and Bradley Lakes. 
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c,}ho salmon giowth and relative survival rates were evaluated in Lucille, 
Vi ctoI', Echo, l:inger, and Loon lakes; and Prator Lake, which contains 
sticklebacks. Mean lengths of age 0+ coho in Victor, Echo, and Finger 
lakes were 116, 118, and 157 mm, respectively. Victor and Echo lakes were 
5toC keJ on ,July ~L 1974 with fingerling weighing 227/1b. while Finger Lake 
W;15 stocked on th~ same date but wi th fish weighing 924/lb. The larger 
size of the coho in Finger Lake may be attributed to rehabilitation of the 
1:11-;(' dllring the fall of 1973, therefore no fish were present to compete 
with the fingerling. 

~1l'all 1cngths of age I+ coho j n the four single species lakes ranged from 
17::> !lUll in Loon Lake to 3:B mm in Lucille Lake, whereas age 1+ fish in Prator 
Like avcraged ::ml; 165 mm. 

lIanict and ~lcirs lakes were stocked with Arctic grayling, Thymallus 
;j_r_l'~i_~y~, fry on ,June 15, 1973 and June 11 and 12, 1974. Net sampling dur­
ing the 1974 winter revealed that age 1+ grayling had an average length of 
~15~) lIun in lIarriet Lake and 285 mm in tvleirs Lake. Age 0+ grayling averaged 
\b3-l(12 mm, respedive1y, in Harriet and Meirs lakes. 

Factors affecting growth and survival of fish in waters of varying pro­
dud I vi ty in the Matanuska-Susi tna Valleys are not fully understood. It 
i~; apparent that certain lakes are extremely productive and it appears 
that any waters with conductance values less than 100 micromhos/cm generally 
y il'l J much poc)1'er g iII net catches than those having greater electrolytec 
C,)!ll'l'1l1I'at lOllS. Growth is also inferior in lakes deficient in dissolved 
~';lIbstaJ1ces. It does not appear that any individual factor, whether it be 
ph)'s i (';11, l'hem i l'a 1, 0 r biological, consistent ly controls production. A 
~iilll'l(' ranking in ~j high-to-low order with respect to conductance, total 
hardllt'ss and total alkalinity explains some differences in production be­
t\vcen d i ffercnt bo,j i es of water but there are some lakes lower in the 
rankings that seerringly produce higher yields of fish. Ryder (1965) states 
th,lt r I s11 product ion is affected by three principal influences: the mor­
JliJ(l!1H·tri~', edaphic, and climatic factors. When dealing with lakes in the 
S,llllt' \)1' ~:lIIilac climatic areas this third influence can be excluded, so 
fl"'lll tht' first two fal'tors the term morphoedaphic index (MEl) was brought 
11",(0 us:..:, Sim!)Jy stated, the MEl is total dissolved solids divided by 

111l':m depth, Ryder (1965) found that multiple regression of fish production 
(),\ l1IL'ar: Jepth and total dissolved solids produced a highly significant re­
lit i onsh i p for the <3 lakes he studied. A complete historical review and 
L'\;j!iLltion on the W:l was conducted by Ryder et. al (1974). 

,'"r.;ul') fi sh product iOl~ data, as defined by gill net sampling, suggests 
1 he r·ll:! JJlay he a lL,eful indicator of productivi ty in waters of the Matanuska­
,j'itn,1 V;;llcy~;. The incomplete nature of existing data, however, currently 
!'I',,:Ll<i('~; ;Ill inJcpth statistical analysis of possible relationships. Sub­
::.,''1l;<111 Sl')',llIcnt!" ,)f this investigation will be directed at evaluating the 
11.'(' ,,( 1;)(' ~It:l ::s a means of estimating potential production of all lakes 
,11 the' ·,tudy :lrea. 
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Selectivity of Sanl?ling Techniques 

(;illncts: 

The v:II'iablC' mesh gill net has long heen one of the principle tools used 
!Iv fishery 1V0rl....cl's in their management programs. Selectivity of these nets, 
IllllVl'Vl'I', has oft~n been a subject of concern. It is commonly recognized 
t lut select i vi ty depends largely on such factors as filament diameter, mesh 
s i :,l'. lIlesh color and types of construction materials. Smaller filament 
d i :lIllCtl'l'S commonly result in greater catches and mesh size is normally 
sc leet i ve for certain size fish. Monofilament is generally more efficient 
than cotton or otlll'r multifilament materials. These are just a few of the 
i'ncto)'s which determine the selectivity of various experimental gill nets. 

MallY different typ~s of variable mesh gill nets have been used to evaluate 
stocking programs in the Matanuska-Susitna Valley lakes. During this job 
segment three types of gill nets were used in the lake management program. 
This s;lll1pling gear will be referred to as IVhite, green, and blue nets and 
:lrc' described in more detail in Table 9. The catches in each of these nets 
\\'CI'L' ('va iuated to determine if any significant differences existed in the 
l':ltchcs made by each type net and if the catches were representative of the 
s i cl' :lnd relative abundance of the fish population present in a lake. 

Tabll' ~). 	 Specifications of Variable Mesh Gill Nets Used in the Matanuska­
Susitna Valleys, 1974 . 

.._--- ._-------------------------------- ­
Net Types* 

Wh i te Green Blue 
I)i <lIIJet er of Diameter of Diameter of 

Me sh~·-I.- Mon')filament Mesh Monofi lament Mesh Monofilament 
~L:_l'__jj~ (mm) Size (in.) (rnrn) Size (in.) (mm) 

1/.2 0.29 1/2 0.32 1/2 0.15 
:'l/4 0.30 

0.3J 1 0.29 1 0.24 
1- 1 / .~ 0.34 1-1/2 0.36 1-1/2 0.30 

O. Y2 '-
') 0.33 2 0.36 
2-1/2 0.33 2-1/2 0.52 

, Net types are based OIl the color of each floatline. 
''''Each mesh size is present in a 25-ft. panel. 

i"nl~ ~"IKC was fi rst gi Ilnetted in t-1ay, 1974 to evaluate differences in growth 
"ild ~'Ini\';ll of Fn!ll.S and Winthrop ra.inbolV trout. Figure 3 shows the length 
t·\'l'ljlil'lh.. V (l'angc 10',-280 mm) of the trout captured in blue and white nets. 
i ,'oul c;,llght in thL~ hlue net averaged 198 mm in length IVhile those in the 
\>iilltl' 1)('1 had an average length of 187 mm. This graph indicates that each 
1lL'1 \,:t~ selective tOlVards specific size ranges with the blue net capturing 
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the smaller (103-154 mm) and larger l194-271 mm) members of the population 
and the white ret catching primarily those trout in the 154-194 nun size 
1':111:\)(', This se~cctivity is explainable since the white nets contained a 

1 irlL'h Ilil',;h pa:lc1 which W,IS absent in the hlue nets. Figure 4 shows the 
i('!),",!11 fJ'l't]lIClh'y nt Ivintilrojl and I:nnis trout and indicated averages of 157 
.ind ')' III ill in \Cllgl-!1, l'csp,'d ivcly, This graph shows that Winthrop trout 
Il.ld :111;lil1od ;! ~;j~(, r:ll1gc that directly l'orresponded to the size range 
\';lptUiTd ill tlH' 3/~;-jnl'h Illesh panel of the white nets. It is obvious that 
I1Il";h ,I:V', :Ire c:dr'.?mC'ly important in c\'aluating certain size ranges of 
I'ish. ! r the white T1l'ts had not been used in Long Lake the catch of Win-
t hr(lp t rilll! wOlIld havc heeT! negligible compared to Ennis trout and erroneous 
\'\lIH'jll"j\)IlS \\iOldd h,IVC rC:';il It cd , The efficiencies of the 1/2-inch mesh in 
i,,'lll thc hlll'_' :l<!d v.:hitc Ilcls i-;rL'i,tly differ ami are primarily due to the 
,;n,:lii di:UIIC'lCl' ,)j' monofilament lO,15 mill) used in the 1/2-inch mesh panel of 
tilt' hill.' net cOIl,pareJ to the large diameter (0.29 mm) used in the 1/2-inch 
p:llH'J on the whit.::' net, 

l."n,l~ i.;j~' I"a<.., ilgdill [c,illllNted In September, 1974 and trout were found to 
" prc"(',It in the l~'()-,)st rnm length range. Figure 5 shows the length fre­

'ill('lllll:'; uf the total ('atd) in both blue and white nets. Trout captured in 
hoth iJ.t't.; had iJent,ical ;ncratZe ic'ngths of 247 mm and we~'e almost equally 
\1I1Ll'l':ilJil' to the ~-in(h ;Jnd J--1/2 inch mesh panels prestmt in both type 
lil'[ ':', 

111\ :) i Ill' <llld h,h i tc net s were' again tested in Seymour Lake which contained 
Oil i \ \\', 111 11 J'op tnmt h,IV i ng a s iz(' range of 20] -360 mm in length. As in 
i ";):' I.;li,,', no apparent select iv i ty occurred between the nets when larger 
I'j,,!, \'.l'rt' present, 

Tile 1'\,11:11;[ I it:lt iun uf Johnson Lake provided an additional method for evalu­
.. t i'll' till' d'rl'ctiv'~I)I,':,s uf gill Tll,ts on a population containing rainbow trout 
"ill il'll r:IIlgcc! in lel!,~~h from 200-320 111111, Both blue and white nets were set 
I)I'i\):' tu l'chabil itation and the combined catch of 54 rainbow trout averaged 
,~()~) Illill in lengTh. /\ total of 168 rainbow trout also averaging 269 mm in 
j "11~ t); \"('1'1_' n::·cc,v'.:rcd after lrc;ltliient, Length frequend es of both samples 
h,.';-\ ;!llllust idc"1tica1 and marked fish present in the lake comprised 32% of 
tile )' i J 1 net cat en and 33°() of post-treatment recoveries. The data further 
',llh:", lInt i ate the lack of bias of gill nets on fish populations containing 
() n i: LI r ge r fi s h. 

iii !''''I, i,;lL'. I,hid', \'as stocked 'with coho salmon in August, 1973 the white 
Iil'!'; ",'n' ,'oJilpared ti' the green nets. Coho in Loon Lake ranged in length 
LOIil 11()-2:;O mm, '111(' graph in Figure 6 shows a definite selectivity 
i),lttc,'!l 'Aiith th~~ white nets capturing smaller coho (146-196 nun) and the 
,~"l'\ 'i 11\_'; s catching primal'; 1y larger fish (194-225 mm), The white nets 
III',' ", \'._~1) ~. ffect j '.Ie tOWCll'd t he smaller coho and as in Long Lake it was the 
" I 'i,e\i lnt~~lh panl'l that caught the majority of the fish. The green, like 

'II III<' !let. did lIot contain the ~)/4-inch mesh panel. The catch rate of 
i;1 I" il,('l (Ii. K(, fi :~h/n0t hr.) ftn exceeded that of the green nets 

,I: il/n,t 11 r 1 l'VCll l hough the g rccll nets were fished for 236 hours 
"'" :1 \,illi,' liC[:,,,, for ,llll .. ' 191 hI'S, The green and white nets were also 

'i!. 11.Iiii~L·J lH'twcen sites to reduce sampling error. 
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Captured in Blue and White Variable ~lesh Gillnets in Long Lake, 
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~;ill"\' ):i Illlt'tt ing un sto ... kL~d lakes is usually directed toward fish that are 
ill the i t' first anl\ second year of lake residency, it appears very important 
that propel' size m~sh panels be represented in the nets to accurately 
evaluate relative ~rowth and survival of fish populations. 

I: I e'ct 1'05 hocker: 

Ihl' l' Il'ct roshocker is a re lati vely new method of assessing fish stocks in 
f\ I a C;k;ln waters. 1: 1cctroshockers are a convenient method to obtain popula­
tion estimates through mark and recapture methods. As with most types of 
sam[liing gear the electroshocker is size selective and this selectivity may 
vary depending on whether the unit is operated in lentic or lotic environ­
mellts, Many invcs~igators have evaluated electroshocking selectivity as it 
l'e1:lt('s to popul~t ion estimates. Klein (1967) found that in lakes the 
I.' il'lt !'LlS hocker rcccvered a high percentage of small rainbow trout and stated 
tll;\ t ,,111;111 cr fish probab 1)' frequented shoal areas with greater consistency 
tll;ll\ lar);cr fisl1. The problem of habitat preference in lakes is compounded 
silll'C l'lcctroshockers ;lrc frequently effective to only 5 feet in depth and 
:ll'e llpcr;ltcd along shorelines or on shoal areas. The opposite situation 
,lppcars to pre,reli) in streams. Cooper and Lagler (1965) found that in 
streams clcctroshockers tend to sample larger fish since they are more 
readily observed, therefore easier to capture. To cope with this problem 
of bias as related to size difference in susceptibility to capture, most 
investigators have resorted to obtaining population estimates based on three 
01' four size groupi ngs of the data. It has also been suggested that when 
fish ;lrc captured ,md marked with an electroshocker, recovery of marked fish 
sl1l11ild be by some uther method, whether it be traps, gill nets or fisher­
man's L':Itch. This would reduce the bias that might be introduced if an in­
onl i nat c number of marked fi sh return to the narrow band of shoal water up­
on rele;lse and subsequently bias shocker recoveries of fish populations. 

During the falJ of 1974 comparisons of mean lengths and size ranges were 
made bet\veen fish captured with electroshockers and gill nets (Table 10). 
'I'-tests \verc cOT,ducted to determine if there was a significant difference 
hetween mean lengths of fish captured by both techniques. All t values, 
l':\C",'jlt for age [+ r.linhows in Longmare Lake, were found to be more than 
,'.KlJ() ldegrccs of f 'eedom were from 24 to 00), thus all were significant at 
thl' (l,(H probabiljty level. These results show that the differences between 
Jlil'an lcngths of fi:,:1 captured by the two techniques were highly significant. 

TI1l' length frequencies of fish caught with the electroshocker and gill nets 
i i', ~; ix lal<es ar~~ graphed in Figures 7 through 12. On all lakes the electro­
,';i1nckcr :~ampled smaller fish and failed to capture representatives of larger 
si:,l' grllups pre:;ent in the lakes. The gill nets failed to capture the 
::IIl:J! kr mem11crs in the popUlation but this was primarily caused by the large 
fi laillent diameter of the 1/2-inch mesh. The size selectivity of electro­
::11.", k.,' t'; rl'sul ted i 11 an erroneous population estimate in Short Pine Lake. 
III :";jlOn ;' i n(' Lake ra inbow trout were captured and marked using the electro­
:-.lhld~c;' :md then >VL'\ e recaptured to obtain a population estimate. Subse­
11'ill1r I~Ill netting revealed that the larger members of the populations 
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Figure 7. Length Frequency by Percent for Rainbow Trout Captured by Electroshocker and Gillnets in 
Longmare Lake, September 1974. 
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h'('I"l' I]()t clptul'ed by l'lei.:troshoeking (Figure 8)" A segment of the popula­
t ilHI W;IS therefore excluded fl'l)m the cst imate since fish in the larger size 
r:lll);l' l"l'I"(' 1I0t l'l'l,resellted by marked individuals: 

ChiIHll)j.. ~';!lldil's 

I.Sl":l]ll'men! surveys Iverc conducted from July 24-August 5 in the Matanuska­
Sus i tlla Vall ey~, under exn~llent stream and weather conditions. A total of 
:, . ()lHl ,:11 i nook sa Iman, ~. t shawytscha, were actually observed during escape­
ment surveys. Watsjold (1974) found that during aerial surveys approxi­
m:lt l' I y 70':, () f the eh i nook were observed in alpine streams and 55% were 
oilsen'cd in stl'eams flowing through heavily forested areas. Based on these 
findings it was estimated that the 1974 chinook salmon escapement was 4,100. 

With the exceptio!' of Portage Creek, all surveyed streams revealed 1974 
l'Sl"'I]1l'IIlCnts to be lower than in 1973 (Table 11). Comparable fixed wing 
:11.'1" i :11 surveys WCI e conducted on eight streams in 1972, 1973, and 1974, 
I,hil'h n'slilted in actual observation of 437,1,338, and 1,026 chinook, 
l'i.'Spec·! ivel)'. 

nIl' I~)71 l'll i (wok cscapement counts in Wi llow and Montana Creeks were sub­
s1<llIl i:llly lower than in 1973 but about average when compared with the mean 
<If the previolL; five year period. 

Ihc l'rairie Creek chinook escapement accounted for most of the decline in 
till' tot:1I 1974 ch',nook escapement. In 1973 a total of 4,190 chinook were 
l"lltlI\t l'd" whereas i,1 1974 only 1,498 chinook were observed during escapement 
S til" v l'y S • 

Un ~by ..?() and 27, 1971 a total of 32,000 adipose clipped chinook smolts 
OJ" ig i 1I:lt ing from Ship Creek were planted in Willow Creek. During the period 
fri.)l1\ !\ugust 1-1:., 1974 a concerted effort was made to check chinook (age 
1.:7,) car"C:lsses feoT fin clips. A total of 139 carcasses were measured and 
l"hl'l'f,('d for fin cl ips. This sample represented 35% of the observed escape­
II\l'llt into tl1 i s system. Only two 0.4%) adipose clipped fish were observed. 
1\1\.\ rl'Ill:lining auipose clipped fish should return as age 1.4 in 1975. The 
":ll'l':\SS s;lInple ranged in length from 52-132 cm, with a mean of 112 em. 
M:IIl'" :111(\ fe-llIalcs Ll'lcraged 117 and 107 cm, respectively. Sex ratio of 
1I\;lIl"; tt) fl'lllalcs ,va:; 1.0:1.1. 

Fpot surveys wer8 conducted in escapement index areas on six streams to 
('Stilll;lt(' spawniilg coho salmon populations. 

{\ sllIllll1ary oC I."oho escapement counts in index areas is presented in Table 12. 
I·i!l' I~P,l l'sclJlemcnt counts on all streams except Fish Creek were below the 
i~ll)S 1~)7:'i averages, ::tlthough counting conditions were excellent on all 
:-;t rl':l!I1~. Sinc(' the escapement count in the Cottonwood Creek index area was 
(lIlly tu l-oho, :lJ1 auditional six miles of spawning areas were walked which 
I'l'prcscnt cd almost t:le ent ire Cottonwood system. An additional 27 coho 
I,V l'l' obs erved dUT ill~~ the surveys. 
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.\n ;Idditiondl si.\ 1'111es of stream was also walked on Wasilla Creek to check 
fUI' ;IJJitiOI1ClI SpLII-IIlers. !luring this expanded survey only six coho were 
flltlllJ. 

1II j ~j; I, CI total of 1,154 coho were enumerated through the Fish Creek weir 
l)L'tWL'('Il July 23 and September 6. 

The \\l'i r' on I'i sh Creek has allowed index area escapement counts of Fish 
;llld ~lcadow n'ed,s to lw evaluated against a known escapement. Table 13 
',iHlW:, 1he pen'cllt llf the total wci r COllllt of coho that were counted in the 
Ih'U index arl'as. Ilul'illg the four years when evaluation has been possible 
the: I:ish Cn'd, indcx area counts have vinied from 16.5% to 35.7% of the 
nll~ "!lllTing the gil~ Lake system anJ the ~1eadow Creek index area counts 
h,IVl' vill'leJ from L~)':, to 6.ro. In 19()9, 1972, 1973, and 1974 the Meadow 
(I!ld I'ish l'reeks index. areas (combined) have accounted for 22.7%, 20.3%, 
·12"1';, .. mel 24.1':" re.-;pectivdy, of the run passing through the Fish Creek 
h'l'l r. 1V:ltsjolJ (197/1) suggesteJ that the higher percentage counts in the 
Illdl'X (l1'ed ill )973 were related to the extremely low coho escapement (210) 
l!lln til(' Big La!-'c system. From data collecteJ to date, it appears that 
Illdl'\ l'uunts are i.I valuable tool in evaluating escapement trends from year 
! II )'l';1 r. 

~(cess Activities 

UlIL' uf the most serious threats to the continued expansion of the area's 
:-;purt fisheries is the subdivision of streambank and lakeshore properties. 
!~l'ClllIlIlll'IlJations re:~arding public fishing sites or casements were made to 
:lppr'upri;Jte land managing agencies or private individuals. Considerable 
l'frul't \vas l'xl'cndeJ towarJ purchase of a 114 acre tract within the Kepler­
Bradlv)' LIke Comrlex. 
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